This communication presents the results of preliminary investigation of the characteristic levels of heavy metals in surface soils of an oilfield in the Niger Delta. The results indicate higher concentration of the following metals: Cd, Pb, Cu; Ni, Zn, Cr, Mn and Hg in soils around the gas plant than the pipeline areas. There is a significant temporal and spatial variation in the concentrations of the heavy metals. Samples collected during the wet season showed lower concentrations of heavy metals. The distribution pattern of heavy metals follows the following order Fe> Mn> Zn> V> Cr> Pb> Cu> Ni> Cd> Hg> As. The soils around the oilfield could be considered unpolluted since the concentrations of the metals fit into background levels and concentrations found in natural and agricultural soils. Since metal build up is a gradual process, farmland, fishing ponds and water bodies closer to these facilities will be at risk of heavy metal pollution over time.
INTRODUCTION
Contamination of heavy metals in the environment is of major concern because of their toxicity and threat to human life and the environment (Purves, 1995; Ma and Rao, 1997) . Metal interaction in soil vary considerably with the nature of soil types. The phytoavailability of metals is determined by the nature of the metal species, their interaction with soil colloids, the soil characteristics and duration of contact with surface binding (Naidu et al., 2003) . Soil characteristics (e.g. soil pH, clay, organic matter content and types, and moisture content) also determine availability to plants by controlling the speciation of the elements, temporary binding by particles surface (adsorptiondesorption processes), precipitation reaction and availability in soil solution and he amount of moisture present in the soil (Fotovat et al., 1997; Naidu et al., 2003) . Much research has been conducted on heavy metals contamination in soils from various anthropogenic sources such as industrial waste (Haine and Pocook, 1980; Parry et al., 1981; Culbard et al., 1983; Gibson and Farmer, 1983) , automobile emission (Largerwerff and Specht, 1970; Furgusson et al., 1980 and Garcia-Miragaya, 1980) , minning and smelting activities (Davies and Ginnever, 1979; Culbard and Johnson, 1984; Ma and Rao, 1997 and Kabala and Singh, 2001) , agricultural practice (Culbard and Johnson, 1984) , and urbanization (Lavado et al., 1998) . From the foregoing, it is evident that considerable works have been done on the contamination of soil by anthropogenic sources in most developed countries. There is paucity of information from developing countries like Nigeria, and more so, relatively few studies have been reported on the heavy metals status of soils of some oilfield in the Niger Delta. The primary objectives of the present study were to investigate the characteristic levels of heavy metals and some physicochemical properties of soils from an oilfield in the Niger Delta.
MATERIALS AND METHODS
The study area lies between longitude 6°20 1 to 6°5 0 1 E and latitude 5° 20 1 to 5° 40 1 N. The area is located at the Northern part of the Niger Delta. This area is characterized with multiple oil wells, criss-crossing of surface and subsurface pipelines and multiple gas flare points. The area also houses three major gas plants and gas compression stations. Apart from peasant farming, the major industrial activity in this area is that of oil and gas exploration and exploitation.
Sampling and analysis
Soil samples were collected within 2 km x 2 km quadrant around the gas plant and within 20 m radius at designated interval along the existing oil pipelines. The quadrant was subdivided into 16 cells (125 m x 125 m) with each denoting a sampling station. A composite sample consisting of at least six random samples were collected in each cell. A total of 32 sampling sites were examined. The soil samples were collected at 0 -20 cm depths using a hand auger. All samples were air dried and ground to pass through 2 mm mesh. The samples were collected in two regimes (1) January -February, 2005 for dry season samples and June and July, 2005 for rainy season samples. The particle size distribution was determined by the hydrometer method for silt and clay and by dry saving for sand fraction (Reeuwijk, 1995) . Soil pH was measure in 1':2.5 (v/v) ratio of soil and water suspension (Reeuwijk, 1995) . Cations exchange capacity was determined as a sum of basic cation extracted with neutral IM NH 4 OAc and the extractable acidity (Reeuwijk, 1995) . Total organic carbon was determined by the wet dichromate method of Walkley and Black (Nelson and Sommer, 1985) . Total trace metal content contents (Cd, Cr, Cu, Pb, Ni, Fe, and Zn) were determined as aqua-ragia/HF extracted amount using air-acetylene flame atomic absorption spectrophotometer (AAS) (Perkin Elmer A3100). For analysis of vanadium, a nitrous-oxide flame was used. Mercury and arsenic was determined by cold vapour an d hydride gen er ation atomic absorption respectively after a specific destruction (Cottenie et al., 1982) . The atomic absorption spectrophotometer was fitted with D 2 background correction devices. Sample was analyzed in triplicate. Uncertainty is expressed as a percentage calculation on the basis of maximum standard deviation. The coefficients variation obtained were less than 5% for all metals. Table 1 reports the particle size distribution and some general characteristics namely pH, percentage organic carbon, cation exchange capacity (CEC), conductivity and moisture content of the examined soils. The pH is acid with mean pH values of 4.63 (3.51-6.83) and 5.00 (4.29-7.33) for wet season and dry season respectively. Analysis of variance (p>0.05) showed no significant spatial and temporal variation in the pH levels of the examined soils. The mean levels total organic carbon (TOC) were 1.83% with range of 0.89 to 2.5% for wet season and 1.53% with range of 0.89 to 2.3%. The cation capacity of soils ranged from 5.46 to 23.5 meq/100g with mean value of 13.31 and 0.39 to 9.2 meg/100 g with mean value of 3.99meq/100 g for wet and dry season respectively. Also the moisture contents of examined soil ranged from 13.6 to 52.7% and 0.9% to 29.3% for wet and dry seasons respectively. Analysis of variance (p<0.05) showed significant spatial and temporal variations in the levels of total organic carbon, cation exchange capacity and moisture content of the examined soils. Sand fraction forms the predominant fraction in terms of particle size distribution. It ranged from 30% -100% in the soils. Whereas silt and clay fractions ranged from 0.00-45.8 and 0.00 -30.0%. Like other soil gen er al characteristics there is significant spatial variation in the particle size distribution. Table 2 presents the mean concentrations, range of heavy metals in the investigated soils. The mean concentrations of cadmium were 0.68 mg/kg (0.22-1.73 mg/kg) and 0.76 mg/kg (0.02-1.60 mg/kg) for wet season and dry seasons respectively. At p<0.05 the concentrations of cadmium showed significant spatial variations. The concentrations of lead in all sites ranged from 2.00 to 15.00 mg/kg with mean levels of 6.53 mg/kg and 3.00 58.00 mg/kg with mean levels 10.2 mg/kg for wet and dry seasons respectively. Like cadmium and lead, other metals showed significant spatial and temporal variations in the concentrations of these metals except for arsenic. Iron showed the highest concentration in all sites compared with other metals. Table 3 presents the mean concentrations, coefficient of variation and ranges of heavy metals in soil samples collected within the gas plant areas and those collected along the pipeline areas. Paired t-test (p<0.05) was used to compare the concentrations of heavy metals in soils from gas plant areas and pipeline area. The results revealed that gas plant areas have significant (p<0.05) higher concentrations of heavy metals compared to pipelines areas in for both wet and dry seasons.
RESULTS

